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S. l£^*H 30} 5 < 7}> 41 tfltb^^^i + &\^°]^. 

5L 2£r ^A]o]l 3^1 5 2 S| < *+> 41 tfl«- a^-g ^ 

JE 3£ <g*H 35] i 2S1 41- < 4> «1 ^ i^E^o]^. 

£ 4^. ^Al<^] 3^ s. 2S1 < e]-> on tq<g ^sq^ ^ iS]E^|t}. 

£. 5* 7l£.#.9-3. 7>Htb HA -fr£*l|s] o. ^4^4] cfl^" i^£°l^. 

£ flttW'tM 7>S^^-^ o>n r ol = -pr£^ ^ ^ TJlS^ofl 51 ^-S, E] ^fl*] o.3.fe tj-«g=* **Hf S} 

-§~g- *sfl a*>:S1M*lfe 53 ^ a^o £ sfe # o}| i-g-^o] 7 >a^ «-)-a-^A> -B-s^l « n ^12^°11 3°1 



*ltt**4K°l*r HA 5f fl")* N-oHll-D-^^-SA>n]J2f D -=ijL=L^.A}.0_ S . ol^^ ^7> <g;g 

s)<H 5ttfe ^8*1 9j^<q -fj-aH, =6!) #<>i o^ 7 H HA ej-fe -g-<Hfe *1°J: 



HA ^2j-«H-§- ^-§-, ^-§-# ^STfl, 212:* ^ ^1 7>*1 -g-SS 7M5|al ^Cf. HA -frS^lfe 

#4] «fi«- -§-*fl^°H 4^ 7>*^ -B-saflaj- *-g-^ -fl-S-aflS. 37)1 i+* ^ flcf. l-g-^ -PrSlsflsl 3-f , =l W ^-fr 
3.7]} ^ q-ipH ^ XifelHl, SH+fe ^-§-7l7> *H+?1 HA 41 HA ^ ^^A>^ofl o] # 

^^l^lfe Sols, §>^fe 2l-§-7]7> *?J fil-W-i- HAS+ «Jr-g-A]^ ja^^ HA* t>^fe 



Hl^°fl^><»l = , «1^5l-ol = , i^-oj-c^jc = ^7l7> -f-7fl?J Af-g-g>^ *-g-^ 

HA 4]7> o^si §.^ofl ^.sslSicl-. ^-*1 ^14,582,86531^^ HA Si 7VS* ^«flA^ clal^#S-ol 

^l-8-€ 5J 0 1 tiSSlSJo.Di, nl^- s-^ ^(14,713,4483:41^ fe 3L# , &^|*lE.# <>l-8-*h^ 7>H«V-g-^- ^t?)^ ^Jo] ^.s£| 
a^-. »l86/009l2±:4|Alfe ^-71) oi^s] ofls-A) 71-t 7V^1ji 9XS= ^1-g-sH 7} = 4^1 7] -t «-fi-*>fe 

°121 cfWSl 7>S41 !±JLS\$m. 



HA SI 7>s.4Al7l# EDC (l-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride)* ol-g-*><^ ^ 

-g-^^oflA-l ^^-Al^l ^ ^7l7> *H-<£ 0>^l3|. H}^-Al^ 0>B>0l= ^^-* ^Al^lg #4) cfl ^- ^-«fl£.7> ^J-^^. 

cffe itJl7V Xi^ (nl^- s-s] *)14, 937,2703: ^"2:). S^- EDC ♦ <>l-g-s}.c*l 7\*} cf7>-g-ol^. q-tg-a.^ HA * 51 
Sr^Al^l 41£. JiJlS|Sa^K B l^- ^-*1 ^15,017,2293. 

o)^jL7.\ s>fe 7l#^ sf^ll 
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£t_v £ ^s] *m^-€-^V ji^sq- ^ jk 1 * 7>^ Sic)-. 



-fr4*| ^^71^ t!^* 0 1**H. #^SKr ¥ ^-g-7l7> njf^t ^7fl*>£^ «fl#^-S.^, «-§-^ 

^e)M ?)JL tiV-g- ^-i-^; ^ ojrffe J^-fr 7 }*]jl Sicf. o]- 1 ?}^} ^7H o]^ ^fife JL&7.} £ 

* *«■ <8>g^-o.s.^ €• ^3 7>S€ «l^fR> -FK£*Qfe A S ^1 ^ ^3 sti, ^ jz^S-, P H si 2: 

?H<*1£. Scjte ^ jflseRr ^-fr sa^f. =i^\sl EDC « <>l-g-*H HA ^ *«fl *^-§- 

#^°H, fe^r a.°lfe 7^u sac)-. 



a*}lM #^ *-g-^tl 7>a« *1 0 J:^-^ -B-5.S111- ^-7H1^ o>^7l7> ^7fl 

°l-a- #7fl*Hr Jl^-7.> 2^ *e)Jl^fe, ^"71 5L&7.} Efe -S-HlJI^ 6>ol7l7l- ^7fl o)-^ ^7flS>^- 2fe 

■i-BlJl^* S]^*^. H>^*>7flfe, -g- ^7l 7>S€ ^l^^ -B-i^ofl 5a^Ai, ^7} SL&X\ £^ -frBlJl^ 

7>, vflJH Ol^r-g- ^>°>S<a Safe *>^7l# 7M2 ^ 2^ ^ «*^*># 7^^ JL^T.\ 

£^ ^-eljl^ol JL, ?>3JS-A]7l«l ^6}i-H ^-71 3L&7,} SE^- -i-E]Jl°]3l oj-nl 7 ] a)- ^- 7 ] 2fe 

n ^oi^-^s] ?>5^-Ai7l<4«1 ^^71^ -y^^- al-g-sM ja^«- a i-S-# #^l^^i 3-8: # 

*-§-°H t°lsfe *1°^^ £fe ^ «9=o]^--g^ ?>s^.Al7l rfl ^-7) ji^> £fe ^-e]ji^^ o>ni7lsl wl# 1 : o.Ol 
~ 100 ^.s *H 3* f^AS *-8-^«l 7}m% *\<Q:^4 -B-£*H« at!- «l-#3l*>7ll 

fe, 4^1 71^1 ^7H*H1^ °V?l7l7> ^-71) ol>y- ^7HS>fe Jl^-X> £fe #2lJlol7> o>n>olH^- «V-§-* -f- 

Cf. ^. o. £t v «l-^-3ls>7flfe, #71 7>J51fl Sa°1^. ^7l «>-§-ol ^ i3*HM 

J3L, ^71 Jl^-7> £fe *2lJl°lfe °>ofl #7flS>^ °VYl7l7> ^ o}^ ^^^l" ^lMfe 47>^°1"& 

ol&7> EEfe -i-elJlHolcl, ^7] Cf7><^ol^- Jl^V £^ ^-^jl^^ 0Vn]7l2l- ^ £fe 3 ^o]^^^ 



€■ ^^g- 7>= 4^171 Sl ^7fl*M>"-1 0}^l7]7\ ^-7fl ojAj. ^^5>fe JLg-7f SE.fe «}°>ol^ 
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hh sa<H^, ji^v ^jmsAi, ^> °i£-a: ^vs-a ^ safe °> D J7i# 7}^ sa<n *n 

^-E^l^^ oj.nl 7^ Hi* 1 : 0.01 ~ 100 °-S- *H «>-§-^ 7] fe ^* ^-^^5. Sjfe, *-g-^ °] 7>H^ *1 o^^-^- 

fe &4 i^sH'H ^r^^Jl, >87l Efe -frBlJl^^- Zt <?H ^T-Mfe °}v} 7 ]7} ^± o]-Q-j$ ^Sjaj 

« *lHfe Cf7]-^o]^ Jl-g-*} Ei-c- ^-SlJl^ol^, Aj- 7 j cj-7j-<goj,g- jL^j. -§-Ej:aH^ oj-i^lSj- ^7] *] 0 ^*^ 

£fe 3 <#°lfe<^ ^S-S-Aj^^ ^7j*j olsj-i- <>l-8-*H H^th ^-g"§- #?H?lfe ^.g. S^lo S sj. fe> #ofl 



fe #3 #^ SLfe H -B-5.^1tl i&7> Hlfe -g-HjjltH-i- * ^ XI Cf. ^7] 3L&7.\e] $7} 

H>^ej-7flfe 3,000 vfl^l 10,000,000 ^£0] 3i, # 7 j -a-e)jiD^ ^-T^fe H>^*l-7flfe 300 ifl*l 3,000 ^S. 



«-*h ^#7\q *5L® ^, e^«n safe ^ ^-g-71, ^ ^s^-^i-s-^ife^ °>^i n^Ai^si 

^l--8-*M ^fe4fe t-lH sa^-. 



fl = (carbodiimide)l- 5L«-tb^. «>^S>7fl^, -y-7l a a.cj o] nl EDC (l- e thyl-3-(3-dimethylaminopro 
pyl) carbodiimide hydrochloride), EDC^r -B-^>^ T 1 ^* 7>^1 l-<a:^-3-(3- ^^l^^l^HS.^)?}^. a.cjolnl 
S.*, ETC (l-ethyl-3-(3-(trimethylammonio)propyl) carbodiimide), CMC (l-cyclohexyl-3-(2-morph 
olinoethyl) carbodiimide) ^ ^ fefe ^r^-* 0 !!^ &cf. 



^ci u]-^-3js>7llfe ( HV-g-A] Aj- 7l wv^oj iLs^)^. ^(optionally) %7\% ^ 9X^. fe-§- ^ SZ^l, 

«-^( active) ^ Sllfe Sfe #7l «V-g-oj ji^^ A>-g-^ ^ 91°-*), ^-y] «]r-g- ^.S^ll 

2j uj-lJ-z]^ NHS (N-Hydroxysuccinimide), HOBt (1-hydroxybenzotriazole), HOOBt (3,4-dihydro 

-3-hydroxy-4-oxo-l,2,3-benzotriazine), HOAt (l-hydroxy-7-azabenzotriazole), Sulfo-NHS (N~hyd 
roxysulfosuccinimide) -5d Q s| -f-o) SU^. 



NHSSr ^"fe ^V-§-2j A]--g-^- 7J^ AV-g-s].^ ^^-ofl HjsH, ^s.^ 7 > ffi ^ -frSL^ 

fe t *r°l7> S155l^.i-T, N-<5>^-^-S|]6|-Sr ^-fe Aj^o] #i$|cf. 

^s.4^71^ fl«fl. ^ «>^« ^•^^•i^, ?>-g-Al EDC* 0.0001 ~ 100 mg/ml 7> S]^, NHS 

♦ 0-100 mg/ml 7> S]£^- ^7}^- ^£ Sa^-. 
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>&*§SS\ 7}M& *l^€-i> -B-£^l A}-^ *1 ^-fr-a- S£fe 3. <#°1-Sr<*2l 10,000 ~ 10, 

000,00031 ^"il 3°1 2E wJ-g-A] si It-f-^-A). £fe <g=ol-fr£3 *H7> 0.01 mg/ml ~ 100 mg/ml o] 

351^ *M ^-S-^l^lfe 3°1 «>^*>cf. 

£ 1^ 7>ia^ trl^€.AV -&-JE*!) «3 T^^^Ai A}-g-^ o>nl7l7l- ^7fl ol^V #7flSH= £fe -fr^Jl^ °1] 

sit 7is^, foMi^€ ^lin^-a- n <$°i^<g, li-oHmsm •ittw-ti- ie^ n <g=oi* 

t^^l 7i-S^ *]^€-t> -B-^l ^ TflS^^^ Af-g-^ 0>^l7l7> ^f-7fl Ol^j- #7fl*Hf- Jl£-A} £i=- -g-ej^o^ p 

H2-821 ^-g-^ofl -g-*fl 7}^ H>^-a)s>rl-. 

Ur^s] wv-g-ol) -g-nflsl oflJLfe €^-§-^ ** * *r 9X^, °I1 °W^. 

*^^l H>o.Al £5.^ 0 •- 40-C°l wV^3]s>ji ( Aj-g-o] c| a>^-ai*l-cl-. I^S] aJ-71 «V-g-A} p Hfe 2 ~ 8 <>1 
^-zjSl-Dl, 4 ~ 6 °1 c-1 W>^-2jS>Cf. <gJ;Tg°l Aj- 7 ] «>-S-Al wV-g-M 0.5 ~20 A|^>0l ^-Aj-^ol^, 2 AlTj- 7j}£7> 

#^S1 *-g-4jo] 7 >51^ *1 -a-i^I^ ^(gel), <*h a]^ ^ ^l^(mesh) ^ ^Efl* afl^ 

tg^flAilfl Z]- yV^Ai, ^Aj^^ T£<$$]cq #*\& « 0 m?H] °1*H ^-§-7)13.^61 ^ £/£te 3*1* <r Stt**. 

£-el ^ 3*ll tt <H]2l ^(cH7l<a-si- ^ #<8-^t» i^-), 7M^, z}-^ HS.o>sn2fl3), o^s^- as.*!- 

S.nefl3l, ^ HS.oVs.nefl 31, ^l5)-Aj 3Sn>snefl3il, E^£a!fl^, aj- «.h1, -g-nfl 7^ ^ ^ 
$J14. ^^1^ 4 *-8^»>4. £^ °a€5l «>-§- ^°fl ^ slcf. 

■g- -B-^l^l ^-Aj^. <a*j| #^1-^ ^ A]^ ^S] w o V^ofl o!^fl £fe aj-^ofl sl^fl -g-olsl-Tfl ^)l 

°]*h & ll-'g* ^^l^ofl 21*11 ^-4*1 ^^tbt^. 

cf, -sV7l ajah^ ^. ^« ^Aisfe ^ ^°i m-g-oi s>7l amhh oi«fl ^sife c>qci-. 

1 : ^lSAj-o.^ 71-57^. ha 7fl2: 



^-§-^•1 1.25 mg/ml «1 5)£^- «| M-S#(§-7>^= : 2,000,000 o]#) ^-g-^* ^l^W. £ ^-§-^l ^ 

£7> 0.625 mg/ml c>| SlS.^. ?1s av_^a]. ^-g-ojj^. ^^^rf. Aj- 7 1 ^^^.a]. i^-Ef- ^-g-<?Ij^- S «Va1 ^^a-I c^ 7 1 

^71 7]£A]._<gA}. ^oj)^. ^ 7 >^. 7lS.Ai-<gAV ^ojjol ^7>£J^ 71^-^ <g = ^ 4] ^o] ^AjEl^q.. ^ 
^-g-^o] ^*1 ^ pHfe 4 ~ 57> <*)7H H«>-g- ^ tfl^^A-1 EDC ^ NHS* cfg- S 14 ^-S. 

S ««*| ^7Vgfl^Sicl-. ^7}^. 25lC<^|Ai 2 Al7_> ^-o> Wj-g-A]^. 



- 5 - 




^•7fls-*l ^-2002-0028435 



[S. 1] 



5 


EDC 


NHS 


fcS. (mg/ml) 


[EDCMM COOH] 


(mg/ml) 


[NHS]/tHASl COOH] 


A 


0 


0 


0 


0 


B 


0.2 


1/3 


0.24 


2/3 


C 


0.4 


2/3 


0.48 


4/3 


D 


0.6 


1 


0.72 ; 


2 


E 


1.2 


2 


1.44 


4 



3. 1 °IH EDC^NHS* $7>*M ^ «ltt**4W °l-fr ^*fl-£- $*|£|<H 31^ <8#oj, 

fe£ <§ *JE«W £fe ^ pH°fl^ -g-*fl£|fe 3-?>*M, °l -8-*H* IN HCl * 

^7>«H^Si^. °1 ^Hlfc 30£- ^S. ±SLS\5X<L^, 100 ml ^-g-^l IN HCl 3ml ^517> 

(EDC 4 NHS» $7>*||S 2^ *WH, ?}£.<&^ oM-alS. **K2 

o]* 3tf <l«fl.£. Sife njlJhg- ^-«"ir, o> 0 >°1 S. *Sfl 7>jZ3 HA -fi-JESfliMMH *| 

^^fl^ ^ 9X9X^. &*\*\<$s. ^ jfs-a- tf*^ *a n m-§- edc h- nhs. j^a. 

&*i*l Xl^tb °1» 25 TC S^lSa^. o]s\- ^ i^-fr ^-§-^o] 7] 

7>SS HA £-fr ^ 51$*^. EDC S)- NHSt ^7>t.V %^°-3. ^ <9=^ ^^#^r "9* 

^ 5a»^, ^ tfl«H ^lS-Shfi-S. 7>ja^ HA ^ §#1}: B 49%; C 58%; D 

^, 71%; B5, 77%. 



*JaH1 2 : flS^S. 7}2t> HA -fKESfl^l ^12: 



SV-S-a} ^£7> 1.25 mg/ml «>1 «4H#(*^ : 2,000,000 ^r-§-^* *flS«c|-. SE ^g-A] 

£7> 0.625 mg/ml °] SjS.^- ?lS.AV-<g a> ^-g-<^^ afl^tf. o] ^ #;g-g- ^Ajofl -f-^tb ^ «>-§-/.] -7] ji 

S^l «r-8-^?l 7>5I^ HA -fK£*I]# ^ XiS 1 }. 1 o^a}. n}^?Wa EDC ^ NHS* 

&°1 37}$ 2)^3 .2-S. c| <9^ 44*4- ^ 5USi^. ^ ^°fl tflsV°1 71S.AVO.S 7 >51 

€ HA -fh£.*flS] ^ SJtt^: B-l 5, 53 % ; C-l 62 % ; D-l ^, 69 % ; E-l ^, 77 %. 



*}Alajl 3 : 7IS.AJ.0.S. 7 >Iilt!- HA -frl£«flsl ^1-4 Jl^^-ofl tfl«- ^ ^ 7ISAJ.O.S. 7 >S^ HA oV D > 0 l 



«V-§-Al ^-£7> 1.25 mg/ml °) ^^S-aJ- i}If ^-§-^-g- ^sacK S£ «V-§-a1 ^-£7> 0.625 mg/ml o) ^£ 

pHfe 4 ~ 57> 3£)^cf. <^7H 3Z*V-fr % tfl^^Ai EDC NHS» ^ 5. 2S+ ^7>8fl^SiT+. ^ 

7} * 25t«I|Ai 2Al^V ^-oV wV-g-Al^tK 



7]S-LV-HA ^ tffetf. EDC ^ NHS « ^7>t!: ^-f < 7>> , < 1+ 

> , < > 4^H1 131- ^ -tl-^Bl* 5>c^ *>o^ ^^ffl- ^=-s>5aJi, EDC 5! NH 

S # ^ 71-51- a1 ^ ^ < e(.> )ofl^ A>^e)s. o^ji sM ol-a.^^-o. s 5-lS.^-HA 

^tMK^t- < ^> )* o]^± o.lN ^-g-^ofl 4 0.02 %(w/v)7> S|£ 
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[5.2] 




EDC (mg/ml) 


NHS (mg/ml) 




<7 r > 


1.2 


1.44 


120 AjTV o)aj. 


<^> 


0.6 


0.72 


120 a|7> o|aJ- 


<4> 


0.2 


0.24 


80 Al?_V 


<^> 


0 


0 




5. 2^ tfl«fl^1 IN ^r-§-^ofl tfltr **** tt°>A7] ^Sfi 1 %(w/v)7 r 5)HS. 1N ma]; ^-g-^ofl A3s.fi. « 


[a 3] 








^« 


IN HCK^*«|)vW.*l 24a 


m ^ i% (w/v) 4 'gi-si 


<7}> 






<^> . 
















tt«VJi7l IN <§3H-S-§- ^r-g-^°fl 1 (w/v)% 7> s]51-l=. Aj-7] a 



23) ^ff^ ^7^ Jp.6fl jE^:*>^Al zl «£MJ-i- -g^-H- ^4, < ^> -fl*s] ^ 30 *ifloi| ^*i°l 

w&'tins, sia^, *-w*i io ^Efl» ^tfls. -B-^i*>sa^. °i ^^fe < ? r > , 

< q.> , < c^> ab##o] 7]£^V2l- HA aMs} 4^*0 #7flS>fe %o) o}\J 

3-, ^ A>ia» <>l-f-;>z -S-^sm. 



^141 ^H^IW. SL^ofl fil§>^, 7]£-i}-3 ^4 °l* HA 2) ?>=4Al7l^ C=0 

(stretch)** 1728.6 cm _1 -t-E-2] 3}H7} 7}51 aV-g-o] gjro] ^*Mt^- M^IS 4 s SfilSiWS. 1 

tfl*l 4 ^20. SE?V, ol^r-g; «Kgr «J*> o>n]^ g^j (deformation)^ ^Sb 1557.5 cm _1 v\3.7\ 

7\3Z*V%-°\ A}^s|^s. Aj-tfl^ o. s fl# < 7>> oil o]hs^a^ A-i-ci (shoulder) ^^S.^> OJ; 

^ Si$i4(5L 1 4 #2:). O] 11^, 5a>3 ¥ 31-8-71, ^ 0>^l7l^ ?>a.4^l7l7> *H ^ «<>1 

iL^^r ^ol^, o>n>ol = s) C=0 ^£5)1^1 (stretch)^ Sltb 1600.6 cm _1 -fe^ ^37}- 7>51«}:-S-ol 
Aj-cfl^ o. S ^7>*>fe A>^4 ^-^4(5. 1 4 <3JHV^ AS. 7>517> ^«8€^ ^ ^^-^l ^7>S> 

al, ol<H] tt)-el- c=0 ae^^k stretch 21 tr ^37} ^ ^-^(wavenumber)S °l-S-*>-=- Ji 

olfe "^BlT^ SlfeEll, ^w>^'?l o>b>o1h sin 41^1(1660 cm -1 ^-5-, J. Bioactive & Compatible Polymers,9, 

429-447 (1994))^ 4^(1600.6 cm -1 )^Ai s\3-A & ^^^1 SJSr 7>3iIEl^i^- 

^ AfAj^sL JMfsisaq-. 4^ * ^°fl si^v ha -frE^7> 2i«fl 7>s5isi-i-^- «a ^ sasa^. ^-^ 

-g-o.3. a^ ^ Sife- <i^Efls(l745 ~ 1760 cm _1 )»m -tlr( anhydride, 1800 cm _1 )2| i^j 

S^^-'flA-l ^•^■51^1 ?£5!l:n}-(Silverstein ^1 cf^, ^^.Spectrometric Indentification of Organic Compounds, p 
p. 122-124, *)H. SHJel & ^dS, tt^t (1981)). a^r EDC# a>-§-^- nfl &o] s$7)±= N-o>-^-f eflo>(17 

00 cm -1 )2l ^a^£ Aj-oflA-1 ^5)^1 asa^( n l^- ^ ^15,527, 8933L %Sl). 

01 i^S^S2) ^-^^uq-fil- #71 ^ 5L<*&<q tfltr tfl^ #^*H t'IS.^S. 7>ia^: HA -frS^flsl : 7 
SSI- n ^3Mj-§- 5L 5°fl «£ ^^91^. 

^ AH 4 : to}^13}^ HA* °}-%-^ M*} HA -frsaflsl ^fls 



- 7 - 




^■7fl^ ^-2002-0028435 



*8^€4. °1 aj. -fr^ 71-^.4*1714 °V4°1^ oi§ - 

HAS] ltoMIVM *r*9S]-7l ?|SM, 0.2 - 10 N4 NaOH ♦ Aj-g-S]-^ HA 4 25 ~ 50*C«>I|^i 1 - 30 ^ 
S>*^ HCl a ^WStS."!. ^ * *sfl «o>a|«4€ HA» g-i- ^ S4$4. 

^4, *>}tl4 S-di(Roth)^ ^^^(fluorimetric method) (Anal. Chem.,1971.43, 880-882 ; 

J. Chromatogr.,1973,83,353~356;Clin. Chem. Clin. Biochem.,1976, 14,361 -364 ^20* °l-g-4°l 

t«Wl^£ = 4^ *-3E]/[HA4 h>4 x 100(%) 

HAS! «V4 ^-JEfe HA ?>S4^7l7> *t-CHS| #7flH-t+fe- 444^ ?>s.4A)7ll- 3**V4 T 1 

$}4. 4^.4444 4^4* *8-^(Anal. Biochem., 1962,4,330)^) 4*fl ^451114. 



>&-§- £4, t<>W«^ l - 40% 7> ^4 Wsls. ««H^ 1^1144 HA« °l-8-*H a*} 

*r*8455l4. 10 mg/ml4 «oH«4€ HA 2.4 mg/ml °1 s]£^- EDC», ne] JL 2.9 mg/ml <>1 4^4 N 
HS« 25t°fl4 2 iV-g-A] ^ ^ ^SAl^cf. 3 ^4 §o)1 ^o} 51%^ 

3. ^^SISS^. ^4 B-g-^4 7>5I« HA -fK5E.*ll4 44 -a <*€-<>]] tfltV vflAj a]^^^, o.l N <g4 ^-8- 
^°fl>H 48 1 N <344H# ^-§-°JH4 10 <^ *W ^ ^Efl* -fr4*>5!l4. n a^v 



'e a] ofl 5 : HAS. 7}Ht> HA -fKE*^ 



?lSti-4 4*44 S *«>>AK*|-« HA ^£ ^>s.4Al7)<2f &-%-^r ^ 4*4 o>nl 7 l7l- #*flt!:4. o] 444S o] 
*44 14 -n-A>tV 4^AS *ofl l-g-Ajo] HA -B-S^ll- ^2:^- ^ 5a£4. 44 0.5 mg/ml °1 S\5L^ 

144 HA 4 4tt***l 4H#d-4^ : 2,000,000 o]^)ol ^-g-^* ^, 0.2 mg/ml °1 EDC 

^L^Jl 0.24 mg/ml °1 NHS» ^31, 25"C<^Ai 2^}^^-°} S>-g-Al^l ^^}t}JL ^SAl^cf. 3. ^4 

«-§-^?l *<>1 56 %S) ^-fr-S. ^A^3£)ojc].. Aj-7] -fl^JS #ofl l-^ol 7>ja« HA a>4 Jl%&6\] cfl^. tfl 

^ Al^^4, 0.1 N ^AJ- ^6»oJ]^ 4 8 A]?} ojAj-, ne|jl 1 N <S44H# ^-g-^ofl^ 1 0 <Q O^V -g-g-Ol ^Efl^. 3 

fl^B* -fr^l*>5i4. =l W&^^r -a ah 34 *^^4. 



^A]ofl 6 : 7|SA_Vo.S 7}-S^- HA -fi-E^lS ^l^^l 4 



al-S-Al ^£ 7 > 1.25 mg/ml °1 4^ *1^€-A> ^Bft^^f : 2,000,000 °1aJ-) ^-g-^^ ^2^4. S ^r-g-A] ^ 
5.7> 0.625 mg/ml °1 7lSA>-<gA}- ^-g-o»^ ^12^4. ^l2^V ^l^^Aj- ufE^. ^ob^. m.$]o}^ 

<^7lofl a 1^ B.C. D, E -S4 ^ 4°^^- EDC 4 NHS# ^ ^Si4- * *^"Sfl^ ^, 7]SAJ- 

-^AJ-^QP^- Aj-71 1-SHolS.ofl «.<^^tf| ^Ajj nj-o) S.eflolEofl ^AjSl^Cf. o]^ ^A]^ 7] £ A> 7}mL Q H A 

-fi-JEsDS 4^ ^"i- Si»4. 4 cfl*H ^r^-tl- 71S.AVO.S. 7>H^ HA -B-£^4 4^ 4-g-4 £&4 

: B-2 3-, 51 % ; C-2 63 % \ D-2 70 % ; E-2 79 %. 



$® LflAj^- ^-0>a.7l 4*11*1, ^S-^ 7l£A>O.S 7>a* HA -R-JE^S. Ol^-^^l ^ ^Alofl 3 o|] A-J Sj- ^o] 

IN "S^-4S# =r-g-^Lfl°D 1 (w/v)% 7> ^ 7 >^. ^ofl h^^a-I 10 <yol^ 7|?J & 

4^sfl»n^s-^Aisi-sa4. 
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%-£7> 1.25 mg/ml °1 5]£^- *1 HM-CfcaH* : 2,000,000 °l*r) ^-g-«»-i- ^2:5X4. ^-§-a) ^ 

£71- 0.625 mg/ml °] 7] S-t>- -t} ^-g-^ ^lS^cf. *H2^ *l^€-^> ^-g-^# -fi-el #4M£o1 

<*}7H 5. 1S1 B.C, D, E 5-4 ££r x}«3=«- ^.£5. EDC 4 NHS* 1#<H ^£4- -£^-*fl§ 7]£A]- 
-<£^V ^-g-^-lr #7] #eflolB°l| -f ©WS «<S| ^o] -f-eflolEofl ^E^i}. o]« ^SA]^ 71MAJ-0.3. 7>Stt HA 

o]^-<H^l ^* ^ saSi^. ^ ?i *r^# 7>iil^ HA -fi-H^sl tJ-^-iJ- 

: B-3 47 % ; C-3 61 % ; D~3 70 % ; E-3 ^, 78 %. 



31^*^ tflt!- M^-i- °J: 0 >ii7l ^«flAi, 7lS^Vo.s. 7l-a^ HA -frSSfl-S. ©l^-o^ ^-g- *3*H1 3<HH<4 

IN ^-g-^lJH 1 (w/v)% 7} £)£* %7}i& Jf-dfl =L <$^Sr 10 7l?> * 

8 : 7]S.HSi-3- 7}M^V HA -fl-H*l|S °l-f-<HSl ^12: 

7>W HA -fr£*H HIE. -g-tijol 3$^. 
^H9: ?lS-LVo_S. 7}Ht HA -fi-.E*f|S °1^-<H^1 «1 = ^2: 

^ HA -B-^l «1= -8-qoi 35^. 

^aH 10 : 7>S^ HA -frJE*l|3. ©l-f-^^l =t ^2 



«V-g-A) ^£7> 1.25 mg/ml o] *l<y--f-#A}. q-H#(&^^= : 2,000,000 ^-g-^-g- *)2i^. 2. <&-§-*l * 

£7} 0.625 mg/ml ©1 ^SaJ-ojaJ- ^-g-Sj-g ^2^cf. Aj- 7 1 *|£«a> <^-g-««*. 31**1^1^ <^ 7 1 

ofl Aj-71 7l S Aj._<gA> ^.g-oij-g. ^7>^t^.. a^H 0.2 ~ 1.2 mg/ml ©1 s]5^f EDC*, =ls]JL 0.24 ~ 1.44 mg/ml 
0} NHS« SjI, 25TC°1M 2 a]^- wV-g-Al ^ ^1^- ^2A]^cf. o^ 7 H HA -fr£3fl| 20 

0 ~ 700 mg * Aj- 7 | HA ^S>al #<»1] 48 ^-7>^- ^ ^ofl ^ #7]-!- ^ 

^, ^7^ HA -frEfll * «-B-^* «r^*}°^. ©1 ** «-fr* ^ § 

^S-g ^liLa)E](rheometer)S. ^ «h5ft^. ^. ^4 cJ-^-sj. ^ ©3* ^ SaSfltf. 



fl-8-« # / HA -B-5.*ll = 1.5 ~ 3.0 

0.01-0.1 Hz^ ^l^^Ai^ 2.1-e1i:( storage modulus) = 50 ~ 300 kPa 
0.01-0.1 Hz^ ^^a] o] S-l-e^doss modulus) = 8 - 50 kPa 



21 *i #32.1-5^ * ^^7> Aj. 7 l4 ^ ttj-^ofl o]s)| ji^^-g ^se)-^ ^ ^Eflo] HA -R- 
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4i*H 11 : ?1£^JLS 7}M& HA -R-H315. ol-f-oi^l ^ *fl2: 



«V-g-Al ^3E.7> 1.25 mg/ml o] sq^s. M- = #(e-*>* : 2,000,000 o^) ^-g-°Jj* a al-g-A] ^ 

517} 0.625 mg/ml °1 ^-g-^-i- *Ha*^-. ^ ^-g- 0 ^ Ja«lA) 7 ]^^ c^ 7 | 

°1| ?1 ^r-g-^-t- 0.2 ~ 1.2 mg/ml <>1 s]£^. EDC«, ^e)al 0.24 ~ 1.44 mg/ml 

ol 5]£S. N HS# ^Jl, 25r°IH 2 AjTi ^<?> «V-§-a1 f\ 5L ^ *ll «• Sf- 3* £2^1^. <^ 7 ]^ HA -fi-Slsfl 20 

0 ~ 700 mg -§- 4^*1-Si4. £££?V HA g^-fr ^*>Ji o]* #ofl ^- 7 > 48*1?J ^S. ^ 

efliL°lEl(rheometer)S. ^H^^cf. ^ t|-*^ ^ ^ 



«-fr€ # HA -B-E*0 ««3= = 1.2 ~ 3.0 

0.01-0.1 HzSl ^^oH^iSl t,^ 2.1-E-|i = 60 - 330 kPa 

0.01-0.1 Hz^l ^l^MMsl ^ £1-51^ = 10-50 kPa 

-SaHI 12 : HA4 7lS^sl e-^>*4 a>^-Al EDCfi}- NHS^l ^£ofl a).=. c^tb &s§3) 7}mL& HA -frE*^ ^1 

: 300,000 °)*} ; 300,000 - 3,000,000 ; 3,000,000 
Or**] *ltt+*4M ^;si 

: 0.02 mg/ml ; 0.1 mg/ml ; 1.0 mg/ml ; 10 mg/ml ; 80 mg/ml 

^lS-a-sl ^1-^=* 7]S^V ^-g-<3flsl 5*1 (1% oHlH-!i ^r-g- 0 -^ ?]E.<&o] Ej^s. ja^s. 

^STflS. nflSl 

: A&A^ (20 - 200 cps) ; 5-7>^= (200 - 800 cps) ; j!^-7>^= (800 - 2000 cps) 
i«HM 7]SAVal ^5L(mg/ml) 

: 0.005 ; o.oi ; 0.05 ; 0.1 ; 0.5 ; l.o ; 5.0 ; 10 ; 20; 40 ; 80 
#-§-a1 EDC 21 ^J£( mg/ml) 

: 0.00096; 0.0048; 0.0096; 0.024; 0.048; 0.24; 0.48; 2.4; 3.84; 4.8; 19.2; 38.4; 76.8 
SB-Al NHS ^1 ^(mg/ml) 
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: 0; 0.000576; 0.001152; 0.001728; 0.00288; 0.00576; 0.00864; 0.01152; 0.0144; 0.01728; 0.0288; 0.04 
32; 0.0576; 0.0864; 0.144; 0.288; 0.432; 0.576; 0.864; 1.44; 2.304; 2.88; 4.32; 4.608; 5.76! 6.912; 8.64 
; 11.52; 23.04; 34.56; 46.08; 69.12; 92.16 

T^na 1 7}a^ ha -fr.E*q# °i-g-*H io^i u-^-i- *1"8-*H -t^JS ^ *§r%H HA 

«-fr€ # 3 * / HA -fK£*l| ^ = 1.0 ~ 5.0 

0.01-0.1 Hz^ = 20 ~ 410 kPa 

0.01-0.1 HzS) *HK*4H*| ^ 2-1-31 =±: = 2-60 kPa 

ft-g-Ajoj 7 >2.^ -fK£*Hfe 3^°1 -M 1 ^ 7>*1 *ES -§--§- 7>^*>i4. « 

^ 7>s^ -frs*l|fc -ff^-lM-g- 11-, ^-§-# ^la^i, -anna* -8-s.s ^ sa 

4. 



**1 fe t^fe «>SM*Wlfe 0>^l7l7]- ^-7fl Ol>8- ^fl^Hr Cf7>«3=Ol^. Jl^-7f JEfe ^JL^S] 0}^ 7 ]^ H A ^ ?V=L 

4*1 ^i-a^si ^^7i^ <y^# oi^-sv^, av-g-oi] ^ ^-g-7i7> Bfl^ $1*H fe*flo-K5^- «fl#o.S^, 

PH Si 2:?HH£ ^cl^r ^*1] 7ime}fe -s-^l- 7>^lJl ^elJl EDC ♦ o) -g-*H HA ^ JH^l^ 

-g-^o] 7>m^ *ltt*S<& -R-siailfe, 7l^al *1 -R-S.^]7> ^*QMH*1 ^1 -g-sflslji 7}^ s^H^ 



ci^q-, ^ H>^-3]*>7llfe ^r-g-^^ 0 f'?l7l7> 27fl ol^- $7fl*>fe- ji*^> £fe *e|JI^ ^-g-^j-g: -S 

5§^7H °J^* -B-Stt 3, e^*f| Safe ^ 4-8-71, T-I-S^-Al^-Ol^-Sl- Oj-ol <y:6l^ ?}a+X\7]4\ 

t!- fl ^S«l-fe 4^* 3E^-sl-^ ^olcf. ol HV-g-ol -g-ol^l-JI ^-^o) -8-«fl^ -B-71-g-Bfll- 

*>-8-*M ^fecffe t-H 5U^. 



7>^-«-^ ^«a7>>oH7fl sa<H^ tg®)^ 5j 0l ^ ( oieit!- ^ *M3<>1 ^^f€ ^^^flo) #*lfe ^ 

(57) ^^S] $4] 

?>2^-Al7l°l 1-^^lfil ^*fl*HH <5 l"^7l7> ^-7fl O)^- ^7fl*>^- J1^7f £^ #e|jlDll- O^olH.^. «V-§-^ f-gfl 
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#<H1 7>je^ *i -B-£3lsl ^la^. 

2. 

31 l #°fl 5ft°H, 

#71 £fe *Bl Jl^SH, £-7} xflJf ofl ^ H}-ol-i-<a ^ Sife f>^7l# 7}^J1 ## S=fe S?l 

*ih °<wi-» 7>*i^ oi^v -i-eui^ii- a>^-*>ji, 

#°ll *-8-^?l 7>S€ ^l^^-S-^l^ 3l2:#1j. 
3. 

31 2 W 5U°H, 

#7l HV-g-i- #^ SLfe 2:?1*H A 1 

#71 jz^x} £fe *elaiD]^- zl <?>°11 ^TflsRr o>-37l7l- ^ oi^-s). ^tj-^°l °<W>« ^lHfe Cf7><^ol-g- JZ-g-7]- S 

#71 ^7><a=ol^- ji-g-*} ^ ^elJl^Sl oV°l7l^ #7l el^^-# S-b n "^ol^^Sl ? >3^.Al7lfil-Sl ^^l*! o] 
Ol^-SH H^^- #-§--§- #*U]7l^ f^S *Hr, 

»-8"S*I 7>je€ *1 312#^. 
4. 

3] 1 *J- 31 2 

#71 afe l-elji^7l- 7l£#, ?ls# -fi-5131, ^Him^ *1 °^€-# £^ n <g=°l£<3. t^Hll^^ 

^€r# a. o. £S)]> «V-0^ ^ o>^l7l7l- 1- ol#o] ^ = ^ ^- BJ 1^ = 6^ a^S^ 3}-§- S-^o. 

s. 

*-§-^^l 7>S^ *1 <&-?-•&#. -a-^^lS] *1l2:#iS. 
31 1 *J- £fe 31 2 SfloH. 

^•§-°fl #^*Kr *l°J:^-S-# 2£fe zz. <#ol-e.«3} 7-V 3-^-^1 71 cfl #7l Jl^> SEfe -§-5l:tM3l °Kl7l2l all- l : 0.01 
~ 100 AS. «H S>-§-Al7]^ ?j-g- s^jo £ t }±. t 

6. 

31 1 *J-3Hr 31 2*j-^l flo^, 
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#7] SlttW-a- =L ^^S-S.^ 10,000 ~ 10,000,000 ^ *1 £fe =L <y=°l-£r<£* a\ 

«V-g-Al aj^^ ZL <y=ol^.<§£] ^5.7} 0.01 mg/ml ~ 100 mg/ml °] 5)5* *M «l-g-A] 7] ^j* ^-^ 6.5. 

*-§-^<i] 7>S^ *| -8-H*l|Sl aflsw^. 

St 1 * 7. 
*0 l 5a°W, 

^•71 ?>s.4Al7ls] ^SMIS*! ?T-a.Jic1olnls(carbodiimide)« ^>-§-*Vfe 3i* ^-^^-S. sfe *-g-^?l 7>ia 
€ *| WM* -frH^sl aflatf^. 

^T 1 * 8. 

7 ^-ofl 5a°W. 

?>s.a.^ o] n] = ^. EDC (l-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride) *°fl ^ ^fe 
SW*4H «}-§- ia^SAi NHS (N-Hydroxysuccinimide) %S\ 3-^** U^S. %7}*}±± ?}* ^ A 

*°fl °J 7>a€ -fr£*fl3 ifrifl. 

?> = H^ol D |c^ EDCSr -fj-W T»-a» 7>^1 l-^-3-(3- ^lit££ f «1 "1 Ef, ETC (1-eth 

yl-3— (3-(trimethylammonio)propyl) carbodiimide), CMC (l-cyclohexyl-3 — (2— morpholinoethyl) carbo 
diimide) * *°f| S ^rfe W*<*fl*i ^^^jI, 

^}-§- 2135:^1] HOBt (1-hydroxybenzotriazole), HOOBt (3,4-dihydro-3-hydroxy-4-oxo-l,2,3-benzot 
riazine), HOAt (1 -hydroxy- 7 -azabenzotriazole), Sulfo-NHS (N-hydroxysulfosuccinimide) -§-°flAl <d^H] 
J**** ^ 7>3fe ?j * =-3 o.S. *Hr, 

St 1 * 10. 

*l] 8 *J-<H1 5ft<H*l. 

*>-§-<M EDC* 0.0001 ~ 100 mg/ml 7> sq^^r, NHS* 0 ~ 100 mg/ml 7> £)£* ^HrRr ?J* s^io £ 
St 1 * 11. 

°V?l7l7} -f-7fl o]Aj- ^aflsHr Jl^7> SEfe *e^7> o>n}ol=S* aV-g.^- ^gfl ^t^AV £fe 3. -^ol^.^ 

^€ 53* *^8^-S. *>fe, 
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3^3" 12. 

*)1 11 1W 9X°)*\, 

<#7] JL&Z} SLfe *B)Jlol7> ( ^> vfl^-ofl ^ ol-^-g. «> 0 >s.<y - o^ fe o>nl7l# 7}x]jL <&o) £fe 
*1 <3=^*>1- 7>*1 al^> £fe -§-e} janj 0| J7 , 

^t 1 * 13. 

a 11 *j- ^ ^1 12 *j- °n $a°H, 
s-g-s <y 7>s€ *i -8-5=31 . 

^T 1 ^ 14. 

*ll 11 *j- £fe *ll 12 ^ °fl 9\°]*\, 

°f| *1 ^. ^ol^Sr^Sl 7}s-a-Al7l tH #71 JL^-7.}- £^ ^r£\JL°]2) o}v\ 7 )S>\ til* 1 : 0.01 

~ 100 «H *H2l£ sfe 

#«^1 *-8-SS! 7>si^ -B-s^ll. 

^T 1 * 15. 
^T 1 * 16. 

*)1 3 W<q s]n *'-8-^?l 7fiE^ -frH*l|. 

17. 

5fl 6 « 0 >»H o^Sfl #ofl 1-g-A^ol 7>S€ *m^*^> 
^T 1 * 18. 

7 *J-si -sl-afl 7fl2:€ #°H 7>H€ *l«a:-f-€-^ -frSJfll. 

^T 1 * 19. 
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20. 

3^*21. 

^^a-22. 
3<i ii ^ 5a°H. 



1 
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5E*£ 4 

(transmtttance) % 
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JE^l 5 



HO NH,a CHjOM 



HO OH \ 



COONa 



NH3CI COONa 

4+*- ♦ -fHr 



NH,CI 



EDC / NHS 

7fa 



-fcr*- 

NH 

-+t fc - 



COO- NH.+ 



flS^^-B. 7>a« HA 



19 



